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(56) CrwcoK AOKyMeHTOB, UHTnpoBaHm>rx b OTMere o 
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(54) (DMKCMPyiOmMM COEflHHHTEJIEHblK 3JIEMEHT 

(57) OopMyna H3o6peTeHiuj 

1. OHKCHpyiomHM coeAHHMTejibHBifl 3JieMeHT (21, 22) njw peineTHaToro KapKaca 
noflBecHoro noTOJiKa, BKJiioHaiomero rjiaBHyio 6auKy (20) h nonepenHbie 6ajiKH (26, 27), 

BbXnOJIHeHHHfi C B03M05KHOCTbK> BCTaBJieHHH B Bblpe3 (23) TJiaBHOfl 6aJlKH (20) c 

coeAHHeHHeM 3aMKOM c y>Ke pacnoiroaceHHbiM b Bbipe3e (23) npomBonojioacHbiM 
M^eHTHHHbiM coe^HHHTejibHbiM 3JieMeHTOM (22) h HMeiomuft KOHCOJibHbifl ynpyrafi 
(J)HKcaTOp (40), BbmoJiHeHHbifl 3a o/mo ijejioe c ocHOBaHHeM (41) coeAHHHTejibHoro 
ajieMeHTa h oTxoAamHfi ot Hero c mapHMpHbiM co^ahhchhcm b tohkc onopbi, npHMCM npM 
BBO^e coeziMHMTejibHoro 3JieMeHTa (21, 22) b BHpe3 (23) maBHOfl 6ajiKM (20) ynpynifi 
4>HKcaTop (40) c ycHJineM npHacHMaercfl 6oKOBott cropoHOfl Bbipe3a (23), OTTH6aflCb k 
ocHOBaHHK) (41) c B03MoacHOCTbio npox o^kachmh Mepe3 Bbipe3 (23), a Kor^a 
coeAMHMTejibHbrii 3JieMeHT (21, 22) BcraBjieH b Bbrpe3 (23), ynpyraft (})HKcaTop (40) cnoco6eH 
pa3rH6aTbC5i, noBopaHHBaJicb ot ocHOBarow (41) h B03Bpaujaacb b CBoe CBo6oAHoe 
nojio^ceime, OTjiHHaioiimftCfl tgm 9 hto ynpyrafl (J)HKcaTop (40) HMeer CKpyrjieHHbift yqacroK, 
nepexo^HiUHft b npaMOfl ynacroK b Bnme pbinara. 

2. CoeAHHHTejibHbifl 3JieMeHT no n.l, b kotopom pa^Hyc AyrH OKpyacHOCTH 
CKpyrjieHHoro ynacrKa cocraBJifleT npH6jm3HTCJibHO 0,1 cm (0,4 £K>ftMa). 

Ctp.: 1 
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3. CoejmHHTejibHhifi ane^HT no n.l, b kotopom yKa3aHHwft npflMO** ^nacTOK (43) 
HaxjioHeH k ocHOBaHMK) (41) non yrjiOM npn6jiM3HTejii>H0 42°. 

4. CoeAMHHTejibHbifi ajieMeHT no n.l, b kotopom npM BBCae coesHHHTejibHoro 
DueMeHTa (21, 22) b Bbipe3 (23) ynpyrafi (j)HKcaT0p (40) ynHpaerca b 6oKOByK) CTeHKy 
Bbipe3a (23) c HCKOTopbiM 3ana3,abiBaHMeM. 

ripMOpHTCT ycraHOBneH no jxarc noaaHH nepBofi 3a*BKn Jfe 10/754,323 ot 09.01.2004, 
no^aHHOH b naTeHTHoe bcaomctbo CIIIA. 
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„ n *WAJttHA* CJIYXEA 

no wrrejuiEicryAJiiHoft cobctbehhocth. 

nATEHTAM H TOBAPHMM 3HAKAM 

^QjraCAI Dffi H30BPETEH HA K IIATEHTV 


(21),(22)3aaBKa: 200510002SVD3, 11.01J2005 

(24) TrlT MCTCTa CP °*» ^ 
* i. VimXjS 

(30) KoHBemmoHHufi npropwrer- 
09.01.2004 US 10/754,323 

(43) flaTany6aHKanHH3aaBBH: 20.06.2006 

(45) Ony6jMKOBaHo: 27.08.2009 Bkjji. Jfe 24 

(56) ClWCOK flOKyMeHTOB, IWTRpOBaHHHX B otictc o 

noMCKe: US 5839246 A, 24.11.1998. US 4317^ 
02^03 1982. US 4621474 A. 11.11.1986. US ' 
27 a iwo2 22 081978, RU 2188286 ci. 

AflpeciUM ncpermcKH: 

101000, MoacBa, M^aroycTHHCKHfinep., 10 
"■IS. "EBPOMAPKIIAT", 
WA.BecejDmKoft, per. jfe n 


(54) OHKCHPYIOmHft COEflHHHTEJIBHBm 
maBHoft 6 anKH pemer,aToix> Kap K acT^ 

3HMKOM c ^ J 
npOTHBOnojlO*HLIM (J)HKCHpyiomHM 


(72) Abtop(ij): 
CAPEftKA Bperr V. (US), 
JIHHB K) (US), 
IU1ATT YHJUitflM ^ (US) 

(73) naTeirroo6naaaTenb(H): 

yOPTOHTTOH APMCTPOHT BEHHEP (US) * 
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3JIEMEHT 

co^amiHrejibHKiM 3JieMeirroM. <J>HKCHpyK)mHft 
<**vwHHTem>HMft aneMem* hmcct KOHcojiwuaft 
ynpynifl <J»iKcaTop, tqhksl onopw Koroporo 
o6pa30Bana b Mecre ero coeaHHeiow c 
OCHOBaHHeM coc^HHifrejiBHoro aneMeirra 
cicpynicHHMM no pajwycy ynacTKOM, 5jiaro,aapa 
HajmHHH) Koroporo npH ycranoBKe 
cocAHHHTCJiBHoro sucMCHTa b BMpe3 ero ynpyiuft 
*HKcaTop ynHpaercs b 6oKOByio crreincy Btipe3a c 
onpeaeneHHHM 3ana3jiUBaHHeM. 3 3.n. <Jwoi, 4 hji. 
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OEflEPAJIBHAfl CJIYKBA 
no HHTEJIJIEKTyAJttHOft COECTBEHHOCTH, 
nATEHTAM M TOBAPHMM 3HAKAM 

02) pnHCAHHE H3QBPETEHHg K XIATEHTY 


(2l),(22)3aaBKa: 2005100025/03, 11.01.2005 

(24) flaTa Hanajia orcHeTa cpoica ^eficTBHa na-reHTa: 
11.01.2005 

(30) KoHBeHUHOHHMii npHopHTcr: 
09.01.2004 US 10/754,323 

(43) flaTa ny6jDccauHH 3asBKH: 20.06.2006 

(45) Ony6jmKOBaHo: 27.08.2009 Bkwi. Jfc 24 

(56) CnHcoK ^OKyMeHTOB, qHTHpoBaHHwx b OTHere o 
noHCKe: US 5839246 A, 24.11.1998. US 4317641 A, 
02.03.1982. US 4621474 A, 11.11.1986. US 
4108563 A, 22.08.1978. RU 2188286 CI, 
27.08.2002. 

A^pec jyw nepenHCKH: 

101000, MocKsa, M.3jiaToycxHHCKHfi nep., 10, 
kb.15, "EBPOMAPKIIAT". naT.noB. 
H.A.Becejnn^Koft, per. Jfe 1 1 


(72) Abtop(m): 
CAPE&KA Bperr Y . (US), 
JIHHLIO(US), 
ILJ1ATT YHJUBbflM flx. (US) 

(73) naTCHToo6jia.aaTejib(H): 
yOPTHHTTOH APMCTPOHr BEHHEP (US) 


(54) OHKCHPyiOIimft COEflHHHTEJIbHLlft 

(57) Pc4>epaT: 

H3o6peTeHHe othochtch k o6jiacTM 

CTpOHTCJIbCTBa, B HaCTHOCTH K KOHCTpyKUHH 

noABecHoro noTOjnca. TexHHnecKHft pe3yjn>TaT 
H3o6pereHHa 3axJiJoiaeTca b cmuKeHHH 
Tpy^03aTpaT npn MOHTaxe noTojiKa. 

OHKCHpywmHfi COQHHHHTeJIbHUfi 3JieMCHT 

noABCCHoro ncnrojiKa BcraBjweTca b Bupe3 
raaBHofi 6ajiKH penieTHaToro KapKaca h 

COeflMHaCTCH 3EMKOM C TEKHM Hce 

npOTHBOnOJIOHCHWM <}>HKCHpyK)mHM 


3JIEMEHT 

COCflHHHTCJn>HWM 3J1CMCHT0M. OKKCHpyiOJUKfi 
COeAHHHTeJIJWHfelfi 3JieMeHT HMeeT KOHCOJlbHfelfl 

ynpyrafl 4>mccaTop, Tonica onopu KOTOporo 
o6pa30BaHa b mcctc ero coewmemvi c 
ocHOBaHHeM coe/XHHHTejibHoro aneMeHTa 
acpyrjieHHMM no pa^Hycy ynacncoM, 6jiar<\aapa 
HajDraao KOToporo npn ycraHOBKe 
coeaHHHrejibHoro aneMeHTa b BMpe3 ero ynpyrHfl 
4>HKcaxop ynHpaeTca b 6oKOByw crcHicy Bbipc3a c 
onpe^eneHHUM 3anaanfeiBaHHeM. 3 3.n. 4>-jibi, 4 hji. 
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B Hacroainee BpeMa b xoMMepnecxHX m npoMbinuieHHux 3£aHHax oqem, Hacrro 
Mcnonb3yiOT no^BecHMe iiotojikh. TaKHe noTOJiKH hmck>t noABeineHHbifi Ha Tpocax k 
nepeKpwTHio 3namw MeTajumnecKHfi peiueTMaTHfl xapxac, o6pa30BaHHbifi coczuiHeHHbiMH 
MOKfly co6ofi rjiaBHbiMH h nonepeHHbiMH 6ajiKaMH. PeuiexMaTbifl xapxac cnyacHT onopofi 

aKycTHqecKHx (3ByKonorjiou^aioinHx) naHejieft, xoTOptie ycraHaBJiHBaiOT b 
npHMoyrojibHwe npoeMbi peuieTKH. 

Hacroamee H3o6peieHHe othochtoi k coeflHHirrejibHbiM 3JieMeHTaM, npejma3HaHeHHbiM 
juih coe^HHeHM b y3Jiax peiiieTKH KapKaca RByx npoTHBonojioacHbix nonepemttix Sajiox c 
rjiaBHofl 6ajiKoft. 

TloflBecHbie iiotojikh c MeTajuiHHecKHMH 6ajixaMH, coeaHHeHHbiMH Meamy co6oft b 
peuieTnaTbifi Kapicac, k KOTopoMy xpenjrr axycroqecxMe nanejiH, xopomo H3BecTHbi. TaKHe 
noTOJiKH onncaHbi, HanpHMep, b naTeHTax US 5839246 h US 6178712, KOTopwe BKJUoneHbi 
b Hacroamee onHcaitHe b KanecTBe ccmjixh. 

PemeTKa xapxaca b TaKHx noTojixax HMeer to^kh nepeceneHjw, b KOTOpbix ^Be 
npoTHBonojioscHbie nonepeHHbie 6ajixH cocothjiiotcji c raaBHofl 6ajixoft. 

HacToamee H3o6peTeHHe othochtca k TaxoMy coeAHHeHHio 6ajiox peuieTnaToro xapxaca 
nojoiBecHoro noTOjixa. 

Ka^aaa nonepenHaa 6ajixa b Mecre coe^HHeHiw hmcct coe^MHMTejibHbiii 3jieMeHT, koh&\ 
KOToporo c OOTofl cTopoHbi raaBHoA SajixM c youraeM BCTaBJiseTCfl b Bwpe3 s 
BbinojiHCHHbifl b CTeHxe rjiaBHofi 6ajiKH, h HacxB03t npoxojXHrr nepe3 Hero. 
CocoHHHTejibHbie 3JieMeHTM Bcex nonepenHbix 6ajiox nojiHocxbio H^eHTHHHti apyr apyry. 

Coe^HHHTejibHbili 3jieMeHT, KOTopHfl nepBbiM BCTaBJiaeTCfl b Bbipe3 maBHOft 6ajiKH, 
yaepacHBaerai b Bbipe3e ynpyrmi <J>HxcaTOpoM, BbinojiHeHHbiM b Bnae OTorayTofi 
xoHcojibHofl njiocxoft npyacHHbi. Taxofi (jmxcaTOp, BbuiojiHeHHbifl npocenxofi b ocHOBaHHH 

COeAHHHTeJM, B HCXO£HOM COCTOHHHM HaXOAHTCH B OTXpblTOM nojioaceHHH. 

PacnojioaceHHbifl xoHCOjibHO non yrjioM x ocHOBaHHio coejxuHHTejibH oro 3JieMeHTa 
ynpyrafi (JmxcaTop npH coeOTHeHHH 6ajiox npoxo^HT nepe3 Bwpe3 rjiaBHofi 6ajixH, 
npHacHMaerca x owoft H3 cropoH Btipe3a h o-nxHMaercji b 3axpbiToe nojioaceHHe, a 3aTeM 
B03Bpamaercfl b Hcxo;moe oTxpbiToe noJioaceHHe h ynnpaeTca b raaBHyio Sajixy c apyroft 
cropoHbi h yaepacHBaeT coejxmunejibHhiii 3JieMeHT b Bbipe3e raaBHofi 6ajixH. 

3aTeM b Bbipe3, b kotopom yace HaxoAHTCB nepBbifl coeAHHHTejibHbifl 3jieMeHT, qepe3 
6ojiee y3xyio mejib c Apyrofi cropoHbi c ycHjmeM BCTaBJiaioT coeflHHHTejibHbrtl 3JieMeHT 
BTopofi nonepeHHofi 6ajiKH. IlpH ycraHOBxe b Bbipe3 BToporo coe/oiHHTejibHoro 3JieMeHTa 
ero ynHpaiomHficfl b creHxy BHpe3a ynpyrafi (JmxcaTop oraMMaercfl b 3axpwToe 
nojioaceHHe. 

YCTaHOBXa B Bbipe3 COeAHHHTejIbHblX 3JieMeHT0B, B O CO 6eHH O CTH BToporo 

coeaHHHTejibHoro 3JieMeHTa, Tpe6yeT npiuioaceHHs AocraTorao bwcokhx ycmmft. 

ConpoTHBjieHHe, xoTopoe npHxoOTTca npeo^ojieBaTb npH coe.zwHeHHH 6ajiox TaxHMH 
coeAHHHTejibHbiMH 3JieMeHTaMH, B03HHxaeT q>a3y ace b tot momcht, xor^a BTopoft 
coe^oHHHTejibHbifl sjieMeHT BcraBJiHJOT BHyrpb Bupe3a, b xotopom y»e HaxoAHTcn nepBbifl 
COe^UHHHTejibHbifl 3JieMeHT, h He Hcne3aeT no Mepe npoABHaceHiw nepe3 Bbipe3 OT»caToro b 
3axpbrroe nojioaceHHe ynpyroro 4>HxcaT0pa, o qeM 6ojiee noapo6Ho cxasaHo urnae. 

OxoHHaTejibHoe coeOTHeHHe 6ajiox npOHexoAHT nocne noJiHofl ycraHOBKH b Bwpe3 
rjiaBHoft 6ajixH coeOTHKrejibHoro 3JieMeHTa BTopofl nonepeqHoii 6ajiXH. BbinojiHeHHbie Ha 
ocHOBaHHH coeAHHHTejibHoro 3JieMeHTa b Bnae BbicrynoB 3amejixH, xoTopwe HMeioT 
xyjianxoByio m 3anHpaiomyio noBepxHoc™, h kohi^j coeAMHHTeJibHbix 3JieMeHTOB, 
xoTopbie ynpyro cra6aK>TCfl h pa3™6aioTCH npH ynope b 3amejixn, HHor^a Ha3biBaK)T 
3aMX0M coeAHHHTejibHbix 3JieMeHTOB hjih 3aMxoM, noxoacHM Ha "pyxono3KaTHe". 
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COCOHHeHHbie T3.KHM 3SMKOM HJ1H IIOXOKHM HE "pyKOnOHCaTHe" C0CAHH6HHCM 

coeOTHHTenbHtie 3JieMeHTtj HeJib3H pa3o6paTb h BbiTHHyTb H3 Bbipe3a rnaBHOtt 6ajiKH noA 
AeHCTBweM ycHJiHa, HanpaBJieHHoro baojib npOAOJibHofi ocm coeAHHeHHBix MeacAy co6ofl 
^ nonepeHHbix 6ajiOK. CoeAHHeHHbie MeacAy co6ofl coeAHHHTejibHbie sjieMeHTM HaAeacHO 
y^ep^cHBaioTCH b Bbipe3e rjiaBHOfi 6ajiK« h b 6okobom, h b BepTHKaJibHOM HanpaBJieHHsx. 

B co6paHHOM nojioxceHHH BTopoii coeAHHHTejibHbift 3JieMeHT pacnojiosceH BAOJib 
BcraBJieHHoro b Bbipe3 nepBoro coeAHHHTejibHoro 3JieMeHTa, h 3ameAKH 3aMica bxoa*t b 

3aueilJieHMe C KOHIjaMH COeAHHHTeJILHblX SJieMeHTOB H 06pa3yK>T 3SMOK, KOTOpblft 

jo y^epxcHBaeT coeAHHHTejibHbie 3JieMeHTbi BHyrpH Bbipe3a Ha oahom h tom ace ypoBHe. Ajlh 
BbipaBHHBaHMH coe^HHHTenbHbix 3JieMeHTOB b ropH30HTajibHofi iuiockocth npH ycraHOBKe 
b Bbipe3 BToporo coeAHHHTejibHoro 3JieMeHTa ero o6biHHO noAHHMaiOT hjih onycKaiOT. 
Cpe3aHHbie noA yraoM nepeAHHe kohi^w coeAHHHTejibHbix sjicmchtob HanpaBJiaioT 
coe^HHHTejibHbie 3JieMeHTbi npn hx ycraHOBKe b Bbipe3 raaBHoft 6ajiKH. 

CocoHHHTejibHbie 3jieMeHTbi TaKoro rana xopomo H3BecTHbi h oimcaHbi, HanpHMep, b 
ynoMHHyTbix Bbiuie naTeHTax. 

JJnx MOHTaaca noABecHoro noxoJiKa oSwhho npnxoAHTca Hcnojib30saTb 6onbiuoe 

KOJlHHeCTBO TaKHX COeAHHHTCJIbHblX 3JieMeHTOB. 

20 B ocHOBy HacTOJimero H3o6peTeHHa 6btna nojioaceHa 3aaana - pa3pa6oTaTb HOByio 
KOHcrpyio^K) 4>HKcnpyiomero (b 3aMOK) coeAHHHTejibHoro sjieMeirra ormcaHHoro Bbime 
TMna, KOTopaa no3BojiHJia 6m npn Hcnojib30BaHHH TaKHx coeAHHHTejibHbix sjicmchtob 
yMeHbuiHTb ycHjnia h pa6oTy, KOTOpbie Tpe6yerca 3aTparaTb juia c6opKH peuiernaToro 

^ Kapxaca noABecHbix noTOjiKOB H3 coeAHHaeMbix MOKAy co6ofl 6ajioK. 

yKa3aHHaa 3a^ana pemaercji nocpeACTBOM (JmKcnpyiomero coeAHHHTejibHoro 3JieMeHTa 
Ana peiueTHaToro KapKaca noABecHoro noTomca, BKJUonaiomero raaBHyio 6ajixy h 
nonepeHHbie 6ajnai, BbmoJiHeHHoro c B03MO*cHOCTbio BCraB ji chhh b Bbipe3 rjiaBHofi 6ajiKH 
c coeAHHeHHeM 3a&iKOM c yace pacnojioaceHHbiM b aupe3e npoTHBonojioacHbiM HACHTHMHbiM 

30 coeAHHHTejibHbm 3JieMeHT0M h KOTopbifl HMeer KOHCojibHbifl ynpyrafi (J)HKCaTOp, 

BbinojiHeHHbift 3a oaho uejioe c ocHOBamieM coeAHHHTejibHoro 3JieMeHTa h orxoAaumfi ot 
Hero c mapHHpHbiM coeAHHeHHeM b tohkc onopbi, npHneM npn BBOAe coeAHHHTejibHoro 
3JieMeHTa b Bbipe3 raaBHOft 6ajiKH ynpyrai* (J)HKcaTop c yciuiHeM npHacHMaeTOi 6oKOBoft 
cropoHOft Bbipe3a, oTrn6MCb k ocHOBaHHio c B03MoacHOCTbio npoxoKAeHHa nepe3 Bbipe3, a 
KorAa cO^zmHHTejibHbifi 3JieMeHT BcraBjieH b Bbipe3, ynpyrnfi 4>HKcaTop cnoco6eH 
pa3rH6aTbca, noBopanwBaacb ot ocHOBamia h B03Bpamaacb b CBoe cbo6oahoc nojioaceHHe, 
npHMeM ynpyrnfi (JjHKcaTop HMeeT cicpyrjieHHbifi ynacroK, nepexoAmmfi b npaMofi y^acTOK 
b BHAe pbinara. 

40 B nacTHbix BapHaHTax paAHyc Ay™ oxpyacHOCTH CKpyrjieHHoro ynacTKa cocTaBjweT 
npH6jiH3HTejibHO 0,1 cm (0,4 AWftMa). yKa3aHHbiii np^Mofl ynacroK HawioHeH k ocHOBaHHio 
noA yrjiOM npH6jiH3HTejiLHo 42°. Ilpa bboag coeAHHHTejibHoro 3JieMeHTa b Bbipe3 ynpymft 
<|)HKcaTop ynHpaerca b 6oKOByK> creHKy Bbipe3a c HeKOTopwM 3ana3AMBaHHeM. 

Hcnoiib30BaHHe npeAnaraeMMx b H3o6peTeHHH coeAHHHTejibHtix sjicmchtob ynpou^aeT 

45 coeAHHeHHe 6ajiOK h no3B0JweT yMeHbuiHTb Heo6xoAHMbie ajm hx c6opKH ycwjnw h pa60Ty 
3a cneT Toro, hto npH ycraHOBKe BToporo coeAHHHTejibHoro 3JieMeHTa b ocraBHiyioca 
CBo6oAHOft nocne ycraHOBKH nepBoro coeAHiiHTenbHoro 3AeMeHTa y3Kyio mejib Bbipe3a 
rjiaBHoft 6ajiKH ynpymft 4>HKcaTop BToporo coeAMmrrejibHoro 3JieMeHTa yimpaeTca b 

50 creHKy Bbipe3a c HeKOTopbiM 3ana3AMBaHHeM, KOTopoe no3BOJMeT yMeHbuiHTb 
conpoTHBjreHHe ot chji TpeHHa, KOTopoe Heo6xoAHMO npeoAOJieTb am toto, hto6m 
3JieMeHTbi 3aMKa 3aH«jin Heo6xoAHMoe am nooieAyiomero coeAHHeHHe nojioxceHwe, h 
conpoTHBJieHHe, KOTopoe Heo6xoAHMO npeoAOAeTb ajw toto, hto6w nocjie 
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conpHKOCHOBeHHH j^pyr c apyroM 3jieMeHTW 3aMKa 3aHiuiH Heo6xo,0HMoe njw cocjsmcnm 
6ajiOK nojio>KeHHe. 

B npczuiaraeMOM b H3o6pereHHH coeflHHHTenbHOM 3JieMeHTe ynpyrai! 4>HKcaTop, 
KOTopbifl b cbo6o#hom nojioxceHHH aojiaceH BbicrynaTb b6ok ot ocHOBaHiw 
coeAHHMTeJibHoro 3JieMeHTa Ha paccrroHHHe, AocraTOHHoe ajia y^ep^caHHa nepBoro 
cocaHHHTejibHoro 3JieMeHTa b Bbipe3e raaBHOfl 6aJiKH no ycraHOBKH b Hero BToporo 
coeAHHHTejibHoro 3JieMeHTa, cocohhch c ochobehmcm coeanHHTejibHoro 3JieMeHTa b tomkc 
onopw yqacTKOM, HMeioumM (j)opMy jxym OKpyHCHocro, a He OTorayT, KaK b hsbccthbix 
coe.ziHHHTejibHbix 3JieMeHTax, non ocrpbiM yrjioisi k ocHOBaHHK). 

BbinojiHeHHbifi TaKHM o6pa30M ynpyrafi (J)HKcaTop 3aMKa iipn ycraHOBKe b Bhipe3 
BToporo coe^HHHTejibHoro 3JieMeHTa noBopanHBaeTca OTHOCHTCJibHO uiapHHpHoii tohkh 
onopbi h ynHpaercH b 6oKOByio creHKy Bbipe3a c rieKOTOpbiM 3ana3flbiBaHHeM b tohkc, 
pacnojioaceHHoft aajibiue ot tohkh onopbi Ha 6ojiee ajimhhom njiene, KOTopoe no3BOJiaeT 
yMeHbuiHTb ycHJme, Heo6xo#HMoe jojih H3ra6a (J)HKcaTopa b 3aKpwToe nojioaeeHHe. 

BHeuiHHfi KOHeu He HarpyaceHHoro ynpyroro <|>HKcaTopa pacnonoaceH b tom ace 
nojio»ceHHH, qTO h y njiocKoro (J)HKcaTopa H3BecrHofi KOHCTpyxi^HH, KOTopwfl pacnojioaceH 
no,a ocrpbiM yrjioM k ocHOBaHHK). PacnojioaceHHbifl TaKHM o6pa30M BHeumufi KOHeu 
ynpyroro <i)HKcaTopa yaepacHBaeT coeOTHHTejibHMfl 3JieMeHT b Bbipe3e raaBHoii 6anxH 
nocjie Toro, KaK ero <J)HKcaTop npoftaeT qepe3 Bbipe3. 

Bjiaroaapa ynoMjmyTOMy Bbmie 3ana3AbiBaHHK) BTopott coeflHHHTejibHbifi 3JieMeHT, 
KOTopbifi HMeeT CKomeHHbifi nepejWHfi KOHeij, ynHpaionmftca b BepxHioio hjih hhschioio 
creHKy Bwpe3a, 3aHHMaeT b Bbipe3e onpeaejieHHoe BepraKajibHoe nojioacemie Ha oahom h 
tom ace ropH30HTajibHOM ypoBHe c nepBbiM coeflHHirrejibHbiM 3JieMeHTOM, He npeoflOJieBaa 

CHJlbl TpeHHfl, B03HHKaK>lime npH c6opKe COe^HHeHHft C H3BeCTHbIMH COeAHHHTeJIbHWMH 

3JieMeHTaMM, b KOTopwx ynpyrafl (|)HKcaTop npaKranecKH cpa3y ace OTHCHMaercfl b6ok h 
OAHOBpeMeHHo npracHMaeT nepBbifi h BTopofi coqzmHHTejibHbie 3JieMeHTbi xpyr k apyry. 

Ilpn ycrraHOBKe b Bbipe3 BToporo coejpiHHTejibHoro 3JieMeHTa, nojioaceHHe KOToporo no 
BeprnKajiH MeH^erca 6wcrpo, 3amejiKH h kohi^i coeOTHHTejibHbrx sjicmchtob bxoaht b 
3aiienaeHHe apyr c apyroM b hjokhom nojioaceHHH h o6pa3yioT 3aMOK c mchbiuhm 
conpoTHBjieHHeM H3nf6y, KaK 3To jaca3aHO Bbinie. 

Ha npHJiaraeMbix k onncaHHio qepTeacax noKa3aHo: 

Ha (J)ht.1 - BH,a cnepeOT b BepTHKanbHofi iuiockocth #Byx nonepeHHHx 6anoK 
no^BecHoro noTOJiKa, coe#HHeHHbix 3aMKOM H3 npe/maraeMbix b M3o6peTeHHH 
coe^HHHTejibHbix 3JieMeHT0B, BcraBJieHHbix b Bbipe3 raaBHOfl 6ajiKH noABecHoro noTOJiKa, 

Ha $Hr.2 - bum cnepe#H b BepraKajibHofi nnocKocrH npeajiaraeMoro b H30 6peTeHHH 
coeAHHHTejibHoro 3JieMeHTa, noKa3aHHoro Ha 4>ht.1, 

Ha (J)Hr.2a - bha npeanaraeMoro b H3o6peTeHHH coeanHHTejibHoro sjieMeHTa CBepxy H3 
njiocKocrH A-A no <j)ra\2 c H3o6paaceHHbiM b yBejureeHHOM Macurra6e o6BeaeHHbiM 
OKpyacH ocTbio ynpyrHM (JwKcaTopoM, 

Ha 4>Hr.3 h 3a - aHanorarabie 4>ht.2 h 2a npoeKHHH coeAHHHTenbHoro 3jieMeHTa 

H3BeCTHOtt KOHCTpyKl^HH, npH 3TOM Ha (J)HT.3 B BHfle Cnepe^H H306pa»CeH H3BeCTHblfl 

coeAHHHTe^bHbifl 3JieMeHT, a Ha <J)Hr.3a H3BecrHbifl coczuoHrrenbHbifl 3jieMeHT noKa3aH b 
Biwe CBepxy H3 ruiocKocro A-A no 4>ht.3 c H3o6pa»eHHbiM b yBejiHHeHHOM MacinTa6e 
o6BeAeHHbiM OKpy^HocTbio ynpyrHM (J)HKcaTopoM, h 

Ha 4>ht.4 - rpa(J)HKH 4a, 46 h 4b, Ha KOTopbix noKa3aHbi yotnuw, KOTopbie Tpe6yeTC^ 
3aTpaTHTb win coeAHHeHHa nonepeHHbix 6ajioK nojiBecHoro noTOJiKa c BCTaBJiaeMbiMH b 
Bbipe3 raaBHOfl 6ajiKH coe,WHHTejibHbiMH 3ji eMeHTaMH , npn stom Ha 4)w\4a H3o6pa»ceH 
rpa(})HK, Ha kotopom noKa3aHo, KaKoe conpoTHBJieHHe Tpe6yeTca npeoAOJierb juia 
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COe£HHeHHfl 6ajlOK IlOflBeCHOrO nOTOJIKa C H3BeCTHbIMH COeAHHHTCJIbHblMH 3JieMeHTaMM, Ha 

4>mt.46 H3o6pa»ceH rpa<j>HK, Ha kotopom noKa3aHO, xaxoe conpoTHMeHwe Tpe6yeTai 
npeo^ojieTb win coe^MHCHna 6ajiOK noflBecHOro nOTOJIKa c npeflJiaraeMbiMH b H3o6peTeHHM 
coeAHHMTenbHbiMM 3JieMeHTaMH, a Ha <J>ht.4b H3o6pa^ceHbi HaJio^ceHHtie apyr Ha apyra 
rpa(J)HKH, noKa3aHHbie Ha 4mr.4a h 46. 

CoeAMHeHHe 6ajioK pemeTHaToro Kapicaca noaBecHoro nOTOJIKa c noMombK) H3BecTHbix 

COeAHHHTeJIbHblX SJieMeHTOB 

Coe^HHeHHe 6ajiOK pemeTnaToro KapKaca no^ecHoro nOTOJIKa c h3bccthhmh 
w coeAMHHTeJWMH, HOBaa KOHcrpyxuHa KOTopbix npefljiaraeTCfl b HacroameM H30 6peTCHMH , 
onHcaHO b naTeHTe US 5839246, KOTopbifi bkjuohch b Hacroamee onncaHHe b Ka^ecrBe 
ccbuiKH. B 3tom naTeHTe nojapo6HO oimcaHa h cajvia KOHcrpyxijHii coe^HHeHM, h cnoco6 
coeAHHeHHfl 6ajiOK pemeTHaToro KapKaca no,OBecHoro noTOJixa c noMombio npe/yiaraeMbix 

B HeM COejmHMTeJIbHbDC 3JieMeHTOB. 

15 Coe^HHeHHe 6ajioK pemeTHaToro Kapxaca noflBecHOro nOTOJIKa c npeanaraeMWMH b 
H3o6peTeHHH coe,oHHHTejibHbiMH 3JieMeHTaMH noKa3aHO Ha 4>ht.1 h la, a npcoJiaraeMbie b 
H3o6peTeHHH peuieHM, no3BOJiaiomHe yjiywMTb xoHCTpyxuHK) coeflHHHTCJibHbix 
ajieMeHTOB, 6ojiee noflpo6HO noKa3aHbi Ha (J)Hr.2 h 2a. rioxa3aHHaji Ha (Jmr.l b 

20 nonepeHHOM ceneHHH rjiaBHas 6ajixa 20 npoxo,aHT b HanpaBjiemai npoaojibHofi och 
peiueTnaToro KapKaca noABecHoro noTOJiKa. B ctchkc 25 rjiaBHOft 6ajiKH 20 BbinojiHeH 
Bbipe3 23, b KOTopbifl BcraBJiHiOTca coe,0HHaeMbie Meacay co6ofl OAHHaxoBbie 
coeAMHHTejibHhie 3jieMeHTbi 21 h 22 noneperabix 6ajiOK. CoeAHHHTejibHbie 3jieMeHTbi 21 
h 22 KpenaTCfl k nonepeHHWM 6ajncaM 3aKJienKaMH 28. 

25 B TaxoM coe^HHeHHH 6ajioK: 

(1) KOHeu 30 coeAHHHTejibHoro 3JieMeHTa 21 bxoaht b 3ai;enjieHHe c 3amejneoft 31, a 
KOHeu 32 coe^HHHTCJibHoro 3JieMeHTa 22 bxoaht b 3aueimeHHe c 3amejixoft 33, h cocahhhiot 
coeAHHHTejibHbie 3JieMeHTbi Apyr c jocpyroM, 

30 (2) ynpyrwe (JmxcaTopbi 40 coeAHHHTejibHoro 3JieMeHTa 21 h coeAHHHTejibHoro 
3JieMeHTa 22 HaxoAffroi b cbo6oahom (He corayTOM) nojioacerooi, 

(3) o6paTHbie ynopbi 35 h 36 coe^HHeHHbix Meag^y co6ofi coeAHHHTejibHbix 3JieMeHTOB 21 
h 22 yaepacHBaiOT hx kohi^i 30 h 32 b 3anepTOM nojioaeeHHH h 

(4) coeAHHHTejibHbie 3JieMeHTbi 21 h 22, xoTopwe HMeioT b nonepe^HOM ccmchhh 
35 onpe^ejieHHyio (})opMy, yAepacHBaiarcfl 3a chct 3Toro b Bbipe3e 23 raaBHOft 6ajiKH b 

6OKOBOM H BepTMKaJIbH OM HanpaBJieHIMX, KaK H B H3BeCTHOM COe^HHeHHH, c 
reOMCTpHHCCKHM 3aMbIKaHHeM. 

HH»:e onncaHH ochobhwc oCo6eHHOCTH h3B6cthoA b Hacroamee Bpeww xoHCTpyxijHM 
^ coeAHHeHHfl 6ajioK pemeTHaToro xapxaca noABecHoro nOTOJIKa. 

IlpH c6opKe coejiHHemw, noxa3aHHoro Ha <J>ht.1 h la h onHcaHHoro b ynoM^HyTbix 
Bbiuie naTeHTax, nepBbiii hjih BTopoft coeAHHHTenbHbie 3JieMeHTw 21 hjih 22, KOTopwe 

HMeiOT OAHHaKOByK) XOHCTpyKIJHK), C yCHJlMeM BCTaBJUHOT b Bbipe3 23 TJiaBHOfi 6aJIKH. B 

npHBe^eHHOM HH»ce onwcaHMH npeiinojiaraeTCK, hto b Bbipe3 rnaBHOft 6ajiKH CHanajia 

45 BCTaBJWIOT COeAHHHTeJIbHblfl 3JieMeHT 21. 

IlpH ycraHOBKe coeAHHHTenbHoro 3JieMeHTa b Bbipe3 raaBHOfl 6aJiKH ero ynpyrnfl 
4>HKcaTop 40 ynupaerc^ b creHKy Bbipe3a 23, c™6aeTC^ f npoxoaHT nepe3 Bbipe3, a 3aTeM 
cpa3y »e pa3rH6aeTcn h B03BpamaercH b hcxootoc noJioaceHHe. Pa3orHyBiiiHflc5i b 
so McxOAHoe nojiOMceHMe (J)HKcaTop yAep»CHBaeT nepBbiii coeAHHHTejibHbifl sjicmcht 21 b 
Bbipe3e 23. 

Ilocne 3Toro b Bbipe3 23 c ycHJiweM BcraBJiaiOT BTopofl coeAHHHTentHbift sjicmcht 22, 
KOTopbiii cKOJib3HT no OOTOfl H3 CTopoH nepBoro coe^HHHTenbHoro 3JieMeHTa 21, 
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ycraHOBJieHHoro paHee b Bwpe3 rjiaBHOft 6ajiKM. IIpM ycraHOBKe b Bwpe3 BToporo 
coeAHHHTejibHoro 3JieMeHTa ero ynpyrafi <J>HKcaTop 40 Taxace ynnpaerca b creHKy 
Bbipe3a 23, KOTopbifi H3-3a HajiHHHfl b hcm ysce ycranoBJieHHoro nepBoro coeAHHHTejitHoro 
3JieMeHTa HMeer MeHbmee cBo6oAHoe okho, nepe3 KOTopoe aojdkch npoftro BTopofi 
coeflHHHTejibHwfi 3jieMeHT. EEpH ycraHOBKe b Bupe3 23 Bxoporo coeAHHHrejibHoro 
ajieMeHTa 22 ero ynpyrafi $HKcaTop 40 ynHpaercfl b creHKy Bbipesa, OT5KHMaercfl b 
3aKpbrroe nojiOKeHHe h npoxoAHT qepe3 Bbipe3, a 3aTeM pa3rH6aeTCii b HexoAHoe, hjih 
OTKpbiToe, nojioaceHHe. ycraHOBjieHHHfl b Btipe3 BTopofi cocuHHHTejibHbifl 3jieMeHT 22 

10 COeOTH^eTCH C nepBMM COeAHHHTeJIbHbIM 3JieMeHTOM 21 3aMKOM, 06pa30BaHHbIM 

3amejiKaMH 31 h 33 h kohijemh 30 h 32 6ajiOK, KOTopwe npH c6opKe coeAHHeroifl ynpyro 
Ae^opMHpyioTc^, a 3aTeM CHOBa B03BpamaioTca b 3anepToe, hjih hcxoahoc, nojioaceHHe. 

IlpH c6opKe TaKHx coeaHHeHHjfi co BcraBHbiMH coe^HHHTejibHbiMH 3JieMeHTaMH npn 
ycraHOBKe BToporo coeAHHHTera>Horo 3JieMeHTa, b nacTHOCTH coeAHHirrenbHoro 
3JieMeHxa 22, b Bbipe3 23, b KOTopbifi yace ycraHOBJieH nepBbifi cx>eAHHHTejibHbifi 3JieMeHT 
21, npoHCxo/orr cne^yiomee: 

(1) BTopofl coeAHHHTejibHMfl sjieMeHT 22 H3MeHaeT CBoe BepraxajibHoe nojioaceHHe B 
Bbipe3e 23, 

20 (2) BTOpOfi COCOHHHTeJlbHWfl 3JieMeHT 22 6okoboA cropoHofi Bbipe3a C yCHJIHeM 

npH)KHMaeTca k nepBOMy coeAHHHTejibHOMy 3JieMeHTy 21, 

(3) ynpyrafi (})HKcaTOp 40 BToporo coe/mHHTejibHoro sjieMeirra 22 npH npoxoacAeHHH 
nepe3 Bbipe3 23 npnacHMaeTCfl k creHKe Bbipe3a 23 h oTHCHMaercfl (noBopaHHBaerca) b 
3aKpbiToe nojioaceHHe, a 3aTeM ynpyro B03Bpamaexc5i b oncpbiToe hcxoahoc nojioaceHHe, 

25 noKa3aHHoe, HanpHMep, Ha 4>ht . 1 , 

(4) 3amejiKH 31 h 33 h kohi^u 30 h 32 nepBoro h BToporo coeAHHHTejibHbix 3JieMeHTOB 21 
h 22 ynnpaioTCH Apyr b Apyra h Ae<})opMHpyK)TCJj, a 3aTeM b 3anepTOM nojioxemoi CHOBa 
pa3rH6aioTCfl. 

30 IlpH onncaHHofi Bbiuie cGopxe 6ajioK peuiernaToro KapKaca noABecHoro noTOJiKa c 

H3BeCTHbIMH COe^HHHTejIbHblMH 3JieMeHTaMH AefiCTBHfl (l)-(4) npOHCXOAHT npaKTHHeCKH 
O^HOBpeMeHHO, H nOSTOMy AJW c60pKH COeOTHeHM 10 Heo6xOAHMO He TOJIbKO 

npaKTHnecKH oah OBpeMCHHo npeoflOJieTb Bee B03HHKaioume npH 3tom conpoTHBJieHHH, ho 
h 3aTpanrrb onpeAejieHHbie ycmiHs Ha npeoAOJieHHe B03HHKaK>mero npH 3tom TpeHHH. 
TpeHHe, KOTopoe Heo6xoAHMO npeoAojien> n pH c6opKe coexmHCHHH, BKjnonaeT: 

a) TpeHHe Meacay ynpyriiM 4>HKcaTopoM 40 BToporo coeAHHtfrejibHoro 3JieMeHTa 22 h 
6oKOBOfi creHKofi Bbipe3a 23, KOTopoe B03HHKaeT npH H3MeHeHHH BepimajibHoro 
nojioaceHHa b Bbipe3e 23 BToporo coeAHHHTejibHoro ajieMeHTa 22, 

w 6) TpeHHe Meamy 6okobi*imh noBepxHocniMH ocHOBaHHfi coeflHHHTejibHbix sjicmchtob 21 
H22, 

b) TpeHHe MOKAy BepxHHM hjih hhechhm xpasMH BToporo coeAHHHTejibHoro 3JieMeHTa 22 
h BepxHefl hjih HH>KHefi creHKaMH Bbipe3a 23, KOTopoe B03HHKaer b Bwpe3e 23 npn 
H3MeHeHHH BepTHKajibHoro nojioxeHHfi BToporo coeAHHHTejibHoro sjieMeHTa 22, 

45 r) TpeHHe MeacAy 3amejiKaMH 31 h 33 h KOHijaMH 30 h 32 nepBoro pacnojioaceHHoro b 
Bbipe3e coejmHHTejibHoro 3JieMeHTa 21 h BToporo pacnojioaceHHoro b Bbipe3e 23 
coe^KHHTejibHoro ajieMeHTa, KOTopoe B03HHKaer npn H3MeHeHHH BepuncajibHoro 
nojioaceHim b Bbipe3e 23 BToporo coejmHHTejibHoro 3jieMeHTa 22. 

50 Rnx yMeHbmeHHa ycnjinfi h pa6oTbi, KOTopwe hco6xoahmo 3aTparaTb jyia c6opKH 
coczmHeHH^ 6ajioK peuieTnaToro KapKaca noABecHoro noTOJiKa, b H3BecrHOM 
coeAHHHTejibHOM 3jieMeHTe 15, noKa3aHHOM Ha <J)Hr.3, npeAHa3HaneH BbinojiHeHHbifi Ha ero 
nepczweM KOHue cpe3aHHbifi, hjih HaKJiOHHbifi, ynacroK 37, KOTopbifi no3BOJiaeT 
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pacnpeflejiHTb chjihi TpeHna, b o 3hh k a io inn e npn H3M6HeHHH BepTHKanbHoro nojioxcemui 
BcraBiweMoro b Bbipe3 23 BToporo coe^MHHTejibHoro 3JieMeHTa, Ha 6ojibiueM ynacTKe. 

CoeAHHeHHe 6a^OK pemeTnaToro KapKaca noABecHoro noTOJiKa c noMombio 
coe^HHHTejibHBix 3JieMeHTOB, npe,ruiaraeMKix b HacToameM H3o6peTCHHH 

npeAJiaraeMbie b HacToameM H3o6peTeHHH peiueHH* no3BOJiaioT cyujecTBeHHO 
yMeHbuiHTb ycnaHe, KOTopoe npH c6opKe coeflHHeHna Tpe6yeTCfl 3aTpaTHTb juix 
npeo^ojieHHs yKa3aHHbix Bbiuie b nn. a), 6), b) h r) chji Tpemw, m ycHJiwa, KOTopwe 
Heo6xoAMMbi juix noBopoTa ynpyroro 4>HKcaTopa 40 b 3aKpbrroe nojioaeeHHe npn ero 
w npoxoawHHH nepe3 Bbipe3 corjiacHo yica3aHHOMy Bbinie n.(3) m oraocKreubHOH 
Ae<f>opMaijHH yrmpaiomHxca Apyr b Apyra 3amejioK 31 h 33 m ko^ob 30 h 32 

COeAMHMTejIbHblX 3JieMeHTOB H C03AaHH3 3aMKa Me^iy COeAHHHTCJIbHblMH 3JieMeHTaMH 

corjiacHo yKa3aHHOMy Bbinie n.(4). 

KaK h b H3BecrHbix coeOTHHTejibHbix 3JieMeHTax, b npeAHaraeMOM b H3o6peTeHMM 
coeAHHHTejibHOM 3JieMeHTe noKasamibifi Ha <J)ht.2 h 2a ynpyrrai (JmKcaTop 40 BbinojiHeH 
nyTeM npocenKH ocHOBaHwa 39 coeAHHHTejibHoro 3JieMeHTa b bwrc OTorayTofi ot 
ocHOBaHiw KOHcojibHoii itaocKOfl npyacHHbi. IloKa3aHHbifi Ha 4>ht.3 h 3a ynpymfl 
4>HKcaTOp 10 H3BecTHoro coeAHHHTejibHOro 3JieMeHTa hmcct <|>opMy iuiockoto pwnara 11 c 

20 iuapHMpHOiB TOHKOfl 12 onopbi. rDiocKHfl pwnar ynpyroro (J)HKcaTopa b h3bccthom 
coe^HHHTejibHOM 3JieMeHTe 15 pacnojioaceH noA ocrpbiM ymoM k ocHOBaHHK) 13 
coeAHHHTejibHoro 3JieMeHTa. 

B npe^jiaraeMOM b n3o6pereHHn coeAHmrrenbHOM 3JieMeHTe noKa3aHHbifi Ha (J>ht.2 m 2a 
ynpyrafi (j)HKcaTop 40 BbinojmeH b bhac ruiocxoro pbinara, npHJieraiomHH k ocHOBaHHto 
coeAHHHTejibHoro 3JieMeHTa ynacroK 42 KOToporo, o6pa3yK)iimfi ero TOHKy onopw, corHyT 
no pawycy 42, paBHOMy, HanpHMep, 0,4 AK>ftMa. IlpHMOfi ynacTOK 43 ynpyroro 
(J)HKcaTopa 40 npeAJiaraeMoro b H3o6peTeHHH coeAHHHTejibHoro 3JieMeHTa HaiaiOHeH k 
ocHOBaHHK) 41 coeflHHHTejibHoro 3^eMeHTa noA yrjioM, paBHbiM npH6jiH3HTenbHo 42°. 

30 HajiHHHe CKpyrjieHHOro ynacnca b ocHOBaHHH npeAJiaraeMoro b H3o6pereHHH ynpyroro 
<J)HKcaTOpa 40 yBenHWBaeT paarroflHHe 46, KOTopoe BcraBJiaeMwfi b Bbipe3 23 

COeAMHHTejIbHblfl 3J1CMCHT 21 HJ1H 22 AOJDKeH npoftTH AO TOHKH 47 KOHTaKTa <J)HKCaTOpa c 
60KOBOfi CTOpOHOfl Bbipe3a 23, B MOMeHT COnpHKOCHOBCHHfl C KOTOpofi B03HHKaeT 

conpoTHBjieHHe, KOTopoe Tpe6yeTca npeoAOJieTb AJia ynpyrofi Ae<J)opMaijHH (JjHKcaTopa. 
35 IlpeAJiaraeMbiM b H3o6peTeHHH ynpyrnft <f)HKcaTop 40 OTJiHHaeTOi ot H3Becraoro 

4>HKcaropa h MeHbuiHM paccroaHHeM 48 ot Kpaa (fcioccaTopa ao tohkh KOHTaKTa c 6oKOBofi 

creHKOfl Bbipe3a, KOTopoe (|)HKcaTop AOJiaceH npoft™ nepe3 Bwpe3 23 ao OKOHHaTejibHoft 

Ae4>opMaij(HH b 3axpwToe nojiosceime. 
4Q OcHOBHbie pa3Mepw npeAJiaraeMoro b H3o6peTeHHH ynpyroro 4>MKcaTopa 40 noica3aHbi 

Ha (J)Hr.2a. 

ToqKa, b KOTopofl ynpyrnii 4>HKcaTop 40 npeAJiaraeMoro b H3o6peTeHHM 
coeAMHHTenbHoro sjieMeHTa b nepBbifi momcht ynHpaerc^ b 6oKOByio creHKy Bbipe3a 23, 
pacnojio)KeHa Ha AocraTo^HO 6ojibinoM paccroHHHH ot tohkh 51, b KOTopoft ynpynifl 

45 4)MKcaTop 40 coeAHHfleTca c och ob a hh eM 41 coeAHHHTejibHoro 3JieMeHTa, h no3TOMy 

corayraa nacrrb ynpyroro 4>HKcaropa 40, KOTopaa HaHHHaeTc^ b njiocKOcra ocHOBaHHK 41, 
He KacaeTCs 6okoboA ctchkh Bbipe3a 23. Tonxa 51, KOTopaa pacnoJio^ceHa b Mecre 
npocenKH ocHOBarow h b KOTopofl HaHHHaeTCjj corHyTMfl ynacroK 4>HKcaTopa 40, noKa3^Ha 

50 Ha (J)Hr.2a. 

ToHKa, b KOTOpofi b ynHpaioumflca b creHKy Bbipe3a 23 npewiaraeMbrii b H3o6peTeHHH 
ynpyrnfl (J)HKcaTop 40 BoenpHHHMaeT B03HHKaiomee npw ero npoxo»AeHHH nepe3 Bbipe3 23 
ycHjiHe, pacnojio)KeHa ot tohkh onopw 51 Aajibine, neM b coeAHHHTene H3BecrHOfl 
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KOHC-rpyKiyiH, h no3TOMy npH c6opKe coeflHHeHHfl h flecfropMaijHH h noBOpOTe 
(J)HKcaTopa 40 npejuiaraeMoro b H3o6pereHHH coe/mHHTejibHoro 3JieMeHTa, y KOToporo 
njieno npiuioxceHHJj chjim, B03HHKaK>meft npn ynope <|>HxcaTopa b 6oKOByio creHxy 
BBipe3a 23, 6ojibiue, neM y H3BecTHoro (JmxcaTopa, k HeMy Tpe6yeTca npHjio>XHTb ycHJiwe, 
MeHbiuee ycmuw, KOTopoe npw c6opxe coeAHHeHHfl hco6xoahmo npHJioacHTb k H3BecrHOMy 
coe^HHHTejibHOMy 3jieMeHTy juin Ae<J)opMaimH h noBopoTa ero miocKoro ynpyroro 
(j>HKcaTopa 10. 

TaKHM o6pa30M, npeflJiaraeMbiH b H3o6peTeHHH ynpyrafi <J)HxcaTop 40 oraHHaercfl ot 
H3BecTHoro ynpyroro (J)HxcaTopa 10 MeHbiuett BejiHHHHoE ycHJiHa, KOTopoe k HeMy 
Heo6xoAHMO npunoacHTb juih M3ra6a b 3aKpbrroe nojioaceHHe, h MeHbuiHM paccroflHHeM, 
KOTopoe npoxoAHT 4>HKcaT0p ot MOMeHTa KacaHHfl c 6oKOBOfl creHKofl BMpe3a jxo H3ra6a b 
3aKpbrroe nojioaceroie. IIo3TOMy c6opKa coej^MHeHHJ! c npe^JiaraeMbiMH b M3o6peTeHHH 
coeAHHHTejibHbiMH 3jieMeHTaMH Tpe6yeT MeHbuinx ycHjrafl, neM c6opKa coeflHHeHHH c 

COeAHHHTejIbHblMH 3J1CM eHTaMH H3BeCTHOH XOHCTpyXlJHH. #OCTHTaeMbIH npH 3TOM 3<|)<j)eXT 

yBejiHHHBaeTca MHoroKpaTHO npH c6opKe peuiernaToro xapxaca noflBecHoro noTOJiKa, 
KOTopbrii, xax H3BCCTHO, co6HpaeTCfl H3 6ojibuioro KOJiHMecTBa 6ajioK, coeAHHHeMwx Meacay 
co6oh coeAHHHTejibHbiMH 3JiCMeHTaMH no^o6Horo THna. 

ripw c6opxe 6ajioK c npczuiaraeMbiMH b h3o6pctchhh coeAHHHTejibHbiMH 3JieMeHTaMH 

JWX TOrO, HT06bI OKOHHaTejIbHO BCTaBJieHHMfl B BWpe3 23 COeAHHHTeJIbHblft 3jicmcht 6bUI 

pacnoji03KeH BHyTpn Bbipe3a crporo b onpeaeJieHHOM no Bep™xaJiH nojiojKeHHH, npn 
ycraHOBxe coejmHHTejibHoro 3JieMeHTa b Bbipe3 rjiaBHoii 6ajiKH ero nojioaceHHe b 
BepTHxajibHofl njiocxocTH Heo6xoOTMO cooTBercTByioiiiHM o6pa30M peryjiHpoBaTb. 

EipH c6opxe 6aJIOX C H3BeCTHbIMH COe^HHHTeJIbHblMM 3 JieM eHTaMM juih o-nxaTMH 

ynpyroro (JmxcaTopa 10 b 3axpbiToe noJiojxeHHe x 6ajixe Heo6xo;mMo npmioacHTb 
^ocrraTOHHo 6ojibiuoe ycwjuae, no3TOMy orpaHHHeHH* aonojiHHTejibHoro 
conpoTHBjieHHH, B03HHxaiomero npn H3M6HeHHH BepTHxajibHoro nojio3xeHHa BcraBjiaeMoro 
b Bbipe3 coeflHHHTejibHoro 3JieMeHTa, xpaa ero nepe^Hero xoHqa BbinojraaioT HaxjioHHMMH 
h Hcnojib3yx)T mx b xanecTBe 3JieMeHTOB, xoTopwe HanpaBJiaiOT coeflHHHTejibHbift 3JieMeHT 
no BepTMxajiH ao ero oxoHHaTenbHOfl ycraHOBXH b onpeaeneHHoe nojio3xeHHe BHyrpH 
Bbipe3a. 

TaxHM o6pa30M, jxjisi Toro HTo6bi ycTaHOBjieHHbifi Ha Mecro coe/uiHHTenbHbifi 3JieMeHT 
3HHHMaj] b Bbipe3e crporo onpe,aejieHHoe no Bepraxajm nojioaceHHe h nocjie ynpyrofi 
iie<})opMaijHH 3amejiox h coe^HHemia coeAHHMTejibHbix sjieMeirroB b 3aMOx, HaxjiOH 
HanpaBjwiouwx xpaeB nepemero xomja coe^HHUTejibHoro 3JieMeHTa npvtxojxnrca 
BbinojiHOTb njiaBHbiM, a He pe3XHM, yBejmMHBaa TeM caMUM conpoTHBJieHHe, xoTopoe 
Heo6xoAHMo npeo^ojieTb npH cSopxe cocohhchhs. 

y npe^jiaraeMoro b HacroameM H3o6pereHHH coe/mHHTenbHoro 3JieMeHTa 21, 22 
HaxjioHHbili ynacrox 38 nepczmero xpaa HaxjioHeH x npoaojibHofi och coeflHHHTenbHoro 
3JieMeHTa noa 6ojibniHM >tjiom, hcm b h3bccthom coe^HHHTejibHOM 3JieMeHTe, h H3MeHeHHe 
BeproxajTbHoro nojioKeHra BcraBJueMoro b Bbipe3 23 cocmiHHTenbHoro 3jieMeHTa 
npowcxoAHT cpaBHHTejibHO 6bicrpo. HecMOTpjj Ha to vto ^a^ce npw 6ojibuieM yrjie 
HaxjiOHa x npo/iojibHOH och HanpaBiwioiqHx xpaeB nepeAHero xomja coeAHHHTejibHoro 
3JieMeHTa pe3xoe, a He nocreneHHoe H3MeHeHHe BepTHxajibHoro nojioaceHHH 
coeflHHHTejibHoro 3^eMeHTa noBbimaeT conpoTHBJieHHe, xoTopoe Heo6xo#HMo npeo^ojierb 
npH ycraHOBxe coezmHHTenbHoro 3JieMeHTa Ha Mecro, c6opxa 6ajiox c npeanaraeMbiMM b 
H3o6peTeHHH coeAHHHTe^bHbiMH 3JieMeHTaMH Tpe6yeT 3aTpaTbi He 6o^binHx, a MeHbiimx 
ycHJiHM. Taxoe yMeHbmeHHe ycHJinfi o6yaiOBjieHO 6ojiee hosahmm conpHX och obchhcm 
ynpyroro ^HxcaTopa 40 c 6oxobom CTeHxofi Bbipesa 23 h 4>axTHHecxHM OTcyrcTBHeM 
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conpOTHBJieHHH co ctopohh ynpyroro <})HKcaTopa 40. 

Eme ojxao npenMymecrBO npe/maraeMofi b h3o6pctchhm KOHcrpyKijHH coejuiHHTejibHoro 
3JieMeHTa coctoht b tom, hto BcraBjifleMbifl b Bupe3 23 coeflHHHTejibHbifi sjicmcht 6bicTpo 
^ 3aHHMaeT Heo6xo;xHMoe juw c6opKH cocjimhchh^ nojioaeeHHe b BepraKajibHofi ruiocKOcra. 
Koraa 3amejiKM 31 h 33 h kohuw 30 h 32 o6ohx npejyiaraeMbix b H3o6peTeHMH 
coeflMHHTejibHbix 3jieMeHTOB 20 h 21 ynnpaiOTca apyr b flpyra, ohh OKa3biBaioTCfl 
pacnono»ceHHbiMH b BepTHxanbHOii njiocKOCTH npyr OTHOCHTejibHO apyra b TaKOM 
nojio^KeHHH, b kotopom AJia hx H3ra6a b Gokobom HanpaBJieHMM b 3aKpbiToe nojioaceHMe 
10 Heo6xoflHMO npeoAOJierb mhhmm ajibH oe conpoTHBJieHHe. B H3BecrHbix KOHcrpyioyiax 
3amejiKH h KOHubi coe^HHHTejibHbix 3jieMeHTOB ynnpaioTCH apyr b Jipyra c ycujiHeM He b 
nojiojKCHHH hx MaKCHMajibHOfi noflaTJiHBOCTH, h no3TOMy jxefyopuaupsi samejiOK H KOHIJOB 
coe/iMHHTejibHbix 3JieMeHTOB Tpe6yex npeofloJieHHfl ^ocxaTOHHO 6ojibiuoro conpoTHBJieHH*. 

Ha 4>ht.3 H 3a noKa3aH coeAHHHTejibHbifi 3JieMeHT h3bccthoh KOHcrpyiojHH, a Ha 4>ht.2 
h 2a noKa3aH coeAHHHTenbHbEft ajieMeHTj npejxiiaraeMbifi b HacroameM H3o6peTeHHH. 

y noKa3aHHoro Ha 4mr.3 h 3a coe,aHHHTejibHoro 3jieMeHTa 15 H3BecTHOtt KOHcrpyKijHH 
ynpyrnfi 4>HKcaTop 10 BbinojiHeH b BHae iuiockoto noBopoTHoro pbinara 11, KOTopwft b 
TOHKe onopbi HaKJioHeH nojx ocrpbiM yrjiOM k ocHOBaHHio 13 coeanHHTejibHoro sjieMenra. 
20 UlTpHxnyHKTHpHofl jiHHHefl 17 b yBejiHneHHOM Macnrra6e H3o6paaceHa 6oKOBaa creHKa 
Bbipe3a 23, b KOTopbrii BcraBJiflerca coeAHHHTejibHMfi 3JieMeHT 15. Ro ynopa b 6oKOByio 
creHKy Bbipe3a b tohkc 19, KOTopaa HaxoaHrai Ha paccroaHMH 18 ot Kpaa ynpyroro 
(|)HKCaTopa 10, coeAMHHTejibHbiM 3jieMeHT npoxoAHT paccroHHHe 16. 

rioKa3aHHbift Ha 4>ht.2 h 2a coejiHHHTejibHbift 3JieMeHT 22, npconaraeMbifl b HacroameM 

H306peTeHHH, OTJlHHaCTC^ OT H3BeCTHOrO COe,HHHHTeJIbHOrO 3JieMeHTa 21 TOJIbKO 4>opMoii 

ynpyroro 4>HKcaTopa 40. Ha 4>HT.2a TaK ace, KaK h Ha <|>Hr.3a, uiTpHxnyHKTHpHoii jmHHefi b 
yBejiHneHHOM MacuiTa6e noKa3aHa 6oKOBaa creHKa Bbipe3a 23, b KOTOpyio npH c6opice 
coeAHHeHH^ ynnpaeTca BcraBJifleMbDft b Bbipe3 coeAHHHTejibHbifi 3JieMeHT 22. JJp ynopa b 
30 creHKy Bbipe3a 23 b tohkc 47 coeAHHHTejibHbifl 3JieMeHT npoxoflHT paccroaHHe 46. Tonxa 47 
pacnojioaceHa ot Kpaa ynpyroro (J)HKcaTopa 40 npe/maraeMoro b H3o6peTeHHH 
coe^HHHTejibHoro 3jieMeHTa Ha paccroaHHH 48. 

IlpeHMymecTBa npe,zuiaraeMoro b H3o6peTeHHH coeAHHHTejibHoro 3JieMeHTa no 

CpaBHeHHK) C H3BeCTHbIM COeflHHHTCJIbHblM SJieMCHTOM HJUHOCTpHpyiOTOJ npHBeACHHblMH 

35 Ha 4>Hr.4a, 46 h 4b rpa^HKaMH. 

Ha rpa<})HKax, H3o6paaceHHbix Ha 4>Hr.4a, 46 h 4b, noKa3aHO win cpaBHeHHJi 

conpoTHBJieHHe, KOTopoe Heo6xoflHMO npeoaojieTb npH c6opKe coeflHHeHH* c H3BecrHbiMH 

h npejyiaraeMbiMH b H3o6peTeHHM coe#HHHTejib hwmh 3JieMeHTaMH. 
M Ha rpa(})HKe, Ha kotopom noKa3aHo conpoTHBJieHHe, KOTopoe Heo6xoflHMO npeo^ojieTb 

npH c6opKe COeflHHeHHJJ C H3BeCTHbIMH COej^HHMTeJIbHblMH SJieMeHTaMH, JIHHHeft OT 

to^kh 80 ao tohkh 81 H3o6paaceHO conpoTHBJieHHe, KOTopoe Heo6xoAHMO npeoAOJierb b 
nepBbrii momcht npH ycraHOBKe b Btipe3 rjiaBHott 6ajiKH BToporo coe^HHHTeJibHoro 
3JieMeHTa win ae^opMai*™ ynnpaiomeroca b creHKy Bbipe3a 23 ynpyroro 4>HKcaTOpa 10 h 
45 KOTopoe AocTHraeT b tohkc 8 1 CBoero MaKCHMajibHoro 3HaseHHa, paBHoro 

npH6jIH3HTeJlbHO 27 4>yHTOB. 

ToHKa b 6okoboi4 creHKe Bupe3a, b KOTOpyio ynHpaerca miocKHii pbinar 1 1 ynpyroro 
(J)HKcaTopa 10, BcraBJweMoro b Bbipe3 coewiHHTejibHoro 3jieMeHTa H3BecrHOfl 
5Q KOHcrpyKijHH, pacnojio^eHa cpaBHHTejibHO 6jih3ko ot tohkh 12 onopw <J)HKcaTopa. Ha 
ynacTKe ot tomkh 81 ao tohkm 82 conpoTHBJieHHe, KOTopoe Heo6xoAHMO npeojxojieTb npw 
c6opKe coeOTHeHH^, na^aeT npH6jiH3HTejibHo jxo 10 <J)yHTOB. CHH»eHHe conpoTHBJieHHH no 
Mepe npoflBHaceHHM ynnpaiomeroc^ b 6oKOByio creHKy Bbipe3a ynpyroro 4>HKcaTopa 10 
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H3BeCTHOfi KOHCTpyKUHH o6yCJ10BJieHO yBeJIHMCHH€M paCCTOHHHH OT TOHKH Onopbl JXO TOHKH 

b crreHKe Bbipe3a, b KOTopyio ynHpaeTC5i iuiockhB pwnar 1 1 (JmKcaTopa. 

B TOHKe 82 npoHCXOOTT ynpyraa Ae<j>opMauHfl 3amejiOK 31 h 33 h kohijob 30 h 33 

COejWHHTeJlbHblX 3JICMCHTOB, KOTOpbie npM 3TOM COeAMHKIOTCa MeXCJOCy C06ofl 3aMKOM, H 

conpoTHBJieHHe nepeMemeHHio coeAHHHTejibHoro 3JieMeHTa CHOBa B03pacraer. 
ConpoTHBjiemie B03pacraeT no tohkh 83, b KOTOpofl coe^HHMTe^bHbie sjicmchtm 
oKOHnaTejibHo coeAHHHioTca Meagjy co6oft 3aMKOM, h Bee 3JieMeHTbi B03BpamaK)TCfl b 
hcxoahoc nojioaceHHe 6e3 BCHKoro conpoTMBJieHiM hjih nepeMeiueHHK coeAHHHTejibHtix 

10 3JieMeHTOB. 

Tpa(J)HK H3MeHeHH^ conpoTHBJieHKfl, KOTopoe Heo6xo/tfiMO npeoAOJieTb npM c6opKe 
coe^HH eHHfl c coeAHHHTCJibHbiMH 3JieMeHTaMH, npezuiaraeMbiMH b HacroameM H3o6peTeHHH, 
noKa3aH Ha 4>ht.46. IlpH c6opKe coeAHHeHHH jxbhmqbhc BcraBJiaeMoro b Bbipe3 23 niaBHofi 
6ajiKH BToporo coeAHHHTeJifl 22 c npeAJiaraeMWM b H3o6peTeHHH ynpyrHM (JmKcaTopoM 40 
aHajiorHHHo noxa3aHHOMy Ha <J)Hr.4a ABHaceHHio BcraBJiaeMoro b Bupe3 cocoHHHTejiH 
H3BecrHoft KOHCTpyio^HH. ConpHKocHOBeHHe ynpyroro 4>HKcaTopa c 6okoboA creHKOfi 
Bbipe3a 23 npoHcxoAHT b TOHKe 90, nocjie Hero conpoTHBJieHHe abhecchhio 
coeAMHHTejibHoro 3JieMeHTa B03pacTaeT ao tohkh 91, b KOTopofi ycnane conpoTHBJieHHJi 
20 AOCTMraer npH6jiH3HTejibHO 14 4>yHTOB. Ilpn npoxoacAeHHH ynpyroro (JmxcaTopa 40 nepe3 
Bbipe3 conpoTHBJieHHe HecKOJibKO na^aer. Ilocjie 3Toro conpoTHBJieHHe cHoaa B03pacraeT 
npH6jiH3HrenbH0 ao 16 (J)yHTOB b TOHKe 93, b KOTopofl npOHCXO^HT ynpyraa Ae<|>opMaijHa 
3amenoK 31 h 33 h kohaob 30 h 32 coeAHHHTejibHbix sjicmchtob h hx coeAHHeHHe b 3hmok, a 
3aTeM nooie o6pa30Bamw 3aMKa na^aeT ao uyjin b tohkc 94, 

Ohcbhaho, hto c6opKa 6ajiOK peineTnaToro KapKaca noABecHoro noTOJixa c 
npe^JiaraeMbiMH b H3o6peTeHHM coeAHHHTeJibHbiMH 3jieMeHTaMH Tpe6yeT cymecrBeHHO 
MeHbuiHx ycHJDrii h MoaceT 6biTb BbmojmeHa HaMHoro Jierne, hzm c6opKa 6ajioK c 

COeAHHHTeJIKMM H3BCCTHOfi KOHCTpyKIJHH. 

30 Ha 4>ht.4b noKa3aHbi Hajioacemibie Apyr Ha Apyra rpa<J)HKH, H3o6paaceHHbie Ha <J)Hr.4a 

H 46, C COBMemeHHblMH no r0pH30HTaJIbHOfi OCM B TOHKe 96 TOHKaMM, B KOTOphlX 

npoHcxoflHT oKOHHaTejibHaa c6opKa 6ajioK. OrjioaceHHaa Ha ropH30HTajibHoft och 
BejiHHHHa AX xapaKTepH3yeT 3ana3AbiBaHHe, hjih pa3Hrajy, MeacAy MOMeHTaMH BpeMeHH, b 
KOTopbie npn ycraHOBKe b Bbipe3 BToporo coeAHHHTejibHoro 3JieMeHTa ynpyraft 
35 4> H KcaTop 15 H3BecrHofl KOHcrpyicuHH h npeAJiaraeMbifl b H3o6peTeHHH ynpyrafi 

4>HKcaTop 40 ynnpaiOTCH b tohkc 17 b 6oxoByio creHKy Bbipe3a 23. HajioaceHHbie Apyr Ha 
Apyra Ha 4>ht.4b rpa(|)HKH, noKa3aHHbie Ha <J)Hr.4a h 46, CBHAerejibcrByioT o cymecrBeHHOM 

CHHHCeHHH yCHJIHfi H pa60TH, KOTOpbie no CpaBHeHHK) C H3BeCTHbIMH KOHCTpyxmMMH 

^ coeAHHHTejibHbix 3JieMeHTOB Heo6xoAHMO 3aTpaTHTb juw c6opKH 6anoK peiueTHaToro 
KapKaca noABecHoro noTOJiKa c npeAJiaraeMMMH b H3o6pereHHH coeAHHHTeJibHbiMH 
sjieMeHTaMH. 

OopMyjia H3o6peremw 
1. OHKCHpyioiuHfl coejiHHHTejibHhrti 3jieMCHT (21, 22) wx peiueTHaToro KapKaca 
noABecHoro noTOJiKa, BKjHonaiomero maBHyio 6ajncy (20) h nonepenHbie 6ajiKH (26, 27), 
BbmojiHeHHbifi c BO3M0acHocTbK> BcjaBJieHMfl b Bbipe3 (23) raaaHott 6aJiKH (20) c 
coe^HHeHHeM 3&mkom c y>Ke pacnojio^ceHHbiM b Bbipe3e (23) npoTHBonoji03KHbiM 
50 HaeHTHHHbiM coeAHHHTeJibHbiM 3JieMeHTOM (22) H HMeioiimfi KOHCOJibHbifi ynpyrafi 
(J)HKcaTop (40), BbinojiHeHHbifl 3a oaho uejioe c ocHOBaHneM (41) coeAranrrejibHoro 
3JieMeHTa h OTxo^iUHfl ot Hero c uiapHHpHUM coeAHHeHHeM b tohkc onopbi, npHneM npn 
BBoae coeAHHHTenbHoro sjieMeHTa (21, 22) b Bbipe3 (23) rjiaBHOfl 6ajiKH (20) ynpyrHfl 
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<J)HKcaTop (40) c ycHJmeM npHacHMaercfl 6okoboA cropoHOft Bbipe3a (23), oTTH6ajicb k 
ocHOBaHHK) (41) c B03MOHCHOCTbio npoxoHCfleHHfl nepe3 BMpe3 (23), a Kor.ua 
coejmHMTeJibHiiiii ajieMeHT (21, 22) BcraBJieH b Bbipe3 (23), ynpyrafi <|)HKcaTop (40) cnoco6eH 
pa3rH6aTbc^, noBopa4HBaacb ot ocHOBaHHfl (41) h B03Bpamaacb b cBoe CBo6ojmoe 
nojioaceHHe, OTjmnaiomHitoi TeM, hto ynpyraft $HKcaTOp (40) HMeer cKpynneHHwft ynacroK, 
nepexojDiHmHfl b npaMofi ynacroK b bhrq pbinara. 

2. Coe^HHHTejitHbifl sjieMCHT no n.l, b kotopom pa^Hyc Ayra OKpyacHocrH 
CKpyrjieHHoro ynacrKa cocraBJiaeT npn6jiH3HTeJibHO 0,1 cm (0,4 fliottMa). 
w 3. CoejiHHHTejibHbift sjicmcht no n.l, b kotopom yKa3aHHHfl npjiMOfi ynacroK (43) 
HaicnoHeH k ocHOBaHHK) (41) noA yrjiOM npH6jin3HTenbHO 42°. 

4. CoeAHHMTejibHbrii 3jieMeHT no n.l, b kotopom npH BBOAe coe^HHHTejibHoro 
3JieMeHTa (21, 22) b Bbipe3 (23) ynpyrafi (JmKcaTop (40) ynHpaerca b 6oKOByio creHKy 
Bbipe3a (23) c hckotopmm 3ana3^biBaHMeM. 

IlpHopHTeT ycraHOBJieH no jiaTe no^a™ nepBOii 3&jlbkh Jfe 10/754,323 ot 09.01.2004, 
no^aHHOfl b naTeHraoe bcziomctbo CUIA. 
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LETTERS PATENT 

Number 536057 

ELIZABETH THE SECOND, by the Grace of God Queen of New Zealand and Her Other Realms and Territories, Head 
of the Commonwealth, Defender of the Faith; To all to whom these presents shall come. Greeting: 

WHEREAS pursuant to the Patents Act 1953 an application has been made for a patent of an invention for 
Stab-in connector 

(more particularly described in the complete specification relating to the application) 
AND WHEREAS 

WORTHINGTON ARMSTRONG VENTURE, 9 Old Lincoln Highway, Suite 200, Malvern, Pennsylvania 19355, 
United States of America 

(hereinafter together with his or their successors and assigns or any of them called "the patentee") is entitled to be 
registered as the proprietor of the patent hereinafter granted: 

Address for service: A J PARK, 6th Floor, Huddart Parker Building, 1 Post Office Square, Wellington, New Zealand 

NOW, THEREFORE, We by these letters patent give and grant to the patentee our special licence, full power, sole 
pnvilege, and authority, that the patentee by himself, his agents, or licensees and no others, may subject to the provisions 
of any statute or regulation for the time being in force make, use, exercise and vend the said invention within New Zealand 
and its dependencies during a term of twenty years from 20 October 2004 and that the patentee shall have and enjoy the 
whole profit and advantage from time to time accruing by reason of the said invention during the said term: 

AND WE strictly command all our subjects whomsoever within New Zealand and its dependencies that they do not at 
any time during said term either directly or indirectly make use of or put into practice the said invention, nor in any way 
imitate the said invention without the consent, licence, or agreement of the patentee in writing under his hand, on pain of 
mcurnng such penalties as are prescribed by law and of being answerable to the patentee according to law for his 
damages thereby occasioned: 

PROVIDED ALWAYS: 

(1) That these letters patent shall determine and become void if the patentee does not from time to time pay the renewal fees 
prescribed by law in respect of the patent 

(2) That these letters patent are revocable on any of the grounds prescribed by the Patents Act 1 953 as grounds for revokinq 
letters patent: 

(3) That nothing in these letters patent shall prevent the granting of licences in the manner in which and for the considerations 
on which they may by law be granted: 

(4) That these letters patent shall be construed in the most beneficial sense for the advantage of the patentee. 

IN WITNESS whereof We have caused these letters patent to be signed and sealed on 12 October 2006 with effect from 20 
October 2004. 
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STAB-IN CONNECTOR 

We, WORTHINGTON ARMSTRONG VENTURE, a corporation of the State of Delaware, 
United States of America, of 9 Old Lincoln Highway, Suite 200, Malvern, Pennsylvania 
19355, United States of America, do hereby declare the invention for which we pray that a 
patent may be granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement: - 
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STAB -IN CONNECTOR 
BACKGROUND OP THE INVENTION 
Field of the Invention 

Suspended ceilings are used extensively in commercial 
5 and industrial buildings. In such ceilings, a metal grid 
framework of interconnected main beams and cross beams is 
hung from a structural ceiling by wires. The grid supports 
acoustical panels in rectangular openings formed in the 
grid. 

10 *This invention relates to the connectors used in the 

grid to join a pair of opposing cross beams and a main beam 
at grid intersections. 
Prior Art 

Suspended ceilings having metal beams interconnected 
15 into a grid that supports panels are well known. U.S. 
Patents 5,839,246 and 6,178,712, for instance, incorporated 
herein by reference, show such ceilings. 

The grid in such ceilings has, at each grid 
intersection, a pair of opposing cross beams and a main 
20 beam that form a connection. 

The present invention relates to such a connection. 
Each cross beam in such a connection has a connector 
at its end that . is thrust, or stabbed- in, from opposing 
sides of the main beam, through a slot in the main beam/ 
25 The connectors are all identical. 

The connector that is first inserted into the slot is 
prevented from being withdrawn back out of the slot by the 
cantilevered latch in the connector, in the form of a 
pivoted flexible leaf spring. Such latch, which is integral 
30 with the connector base and formed therefrom by punching, 
is biased toward an open position. The latch, which is 
cantilevered at an angle from the base of the connector, 


la 


flexes toward a closed position under the restraint of the 
side of the slot when the connector is stabbed through the 
slot to make the connection, but which then reflexes back 
to its biased rest position to prevent withdrawal of the 

5 connector back out of the slot. 

Another connector on an opposing cross beam, identical 
to the first connector thrust through the slot, is then 
stabbed through the slot in the reduced space in the slot 
alongside the first. The latch on the connector contacts 

10 the side of the slot close to the latch pivot, and is 
flexed toward a closed position, 

in inserting particularly the second connector into 
the slot, with a linear stab-in motion, substantial work 
and force are necessary to make the connection. 

is This resistance arises virtually immediately as the 

second connector into the slot enters the slot, and 
continues throughout the travel of the connector until it 
is seated in a locked position, as described below, with 
the first connector into the slot. 

20 Both connectors interconnect when the second connector 

into the slot is fully inserted. Detents formed from the 
connector base, in the form of bulbs, that have a cam side 
and a locking side, and the ends of the connectors, flex 
and reflex to engage in what is sometimes referred to as a 

25 connector-to-connector lock, or "handshake* lock. Such a 
"handshake* connection between the connectors prevents the 
connectors from being pulled apart lineally out of the 
slot. The connectors are kept laterally and vertically 
together by the slot in the main beam. 

30 m the seated locked position, the second connector is 

horizontally aligned with the first connector within the 
confines of the slot, so that the locking detents on the 

% 


connectors are engaged and retained at the same level to 
form the connector-to-connector lock. Generally, the 
second connector must be either elevated or depressed as it 
passes into the slot to achieve such horizontal alignment. 
5 Hence, the profile of the leading edge of the connector is 
tapered to guide the connector during its travel through 
the main beam slot. .« 

Such connectors are well known in the prior art and 
are disclosed, for instance, in the above referred to 
10 patents. 

Numerous such connections must be made to create a 
ceiling grid. 

SUMMARY OF THE PRESENT INVENTION 

In one aspect, the present invention as claimed 
15 broadly consists in a connector that is stabbed through a 
slot in a main beam in a suspended ceiling grid . to lock 
with an opposing identical connector already in the slot, 
and that has a cantilevered locking latch integral with and 
pivoted from a base in the connector; wherein the : locking 
20 latch is pivoted from the base in an arc. i 

The prior art stab-in connector described above is 
improved so that in at least preferred embodiments it takes 
much less force, and less work, to make the connection. 

There is less work and less force necessary, because, 
25 in inserting the second connector into the reduced area of 
the slot of the main beam, (1) there is a delay in the 
contact between the locking latch and the side of tliie slot, 
so that during the delay, (2) elements in the ; ensuing 
connection are positioned while offering the' least 
30 resistance from fractional forces to such positioning, and 
(3) when contact between elements does occur, the elements 


are positioned to offer the least resistance to making ^ — 

[jftTELLECTU At- j'RGPSiRTY OrHC: 

connection. 
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To achieve the above, the locking latch, which in its 
unflexed position, must extend laterally far enough out 
from the base of the connector to prevent withdrawal of the 
first connector through the slot before the second 
5 connector is inserted, is pivoted from the connector base 
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in an arc, rather than in an acute bend as in the prior 
art. 

This, as set forth in (1) above, delays contact 
between the latch and the side of the slot, when the second 
5 connector is inserted into the slot and, as set forth in 
(2) above, such contact is made further out along the latch 
from the pivot point, closer to the end of the latch, 
creating a longer lever arm, so that less force is needed 
to close the latch. 

10 The outward end of the locking latch in an unflexed 

position, extends to the same position as the prior art 
straight latch pivoted at a sharp, acute angle. This 
position is necessary, so that the connector cannot be 
withdrawn after the latch passes through the slot. 

15 Also, during the delay in (1) above, the second 

connector into the slot is being positioned vertically by 
the taper on the leading end of the connector, which 
engages either the top or bottom of the slot, to the same 
horizontal level as the first connector, without frictional 

20 resistance created in the connection of the prior art, 
where the locking latch, virtually immediately, forces the 
first and second connection laterally together. 

By adjusting the second connector into the slot more 
quickly vertically as it travels through the slot, the 

25 second connector j when the locking detents and connector 
ends engage id there by flexing, are in a position, as set 
forth in (3) above to offer the least resistance to 
flexing. 

BRIEF DESCRIPTION OP THE DRAWINGS 
30 Figure 1 is a right side elevational of a connection 

of two cross beams through a slot in the main beam, showing 
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the connectors of the invention engaged in a connector-to- 
connector lock. 

Figure 2 is a right side elevational view of the 

connector of the invention, shown in the connection of 
Figure 1. 

Figure 2a is a top sectional view of the connector of 
the invention, taken on the line A-A of Figure 2, with an 
enlarged circled portion showing the latch of the 
invention. 

Figures 3 and 3a are views of a prior art 
corresponding to the views of Figures 2 and 2a. 

Figure 3 is a side elevational view of a prior art 
connector. 

Figure 3a is a top sectional view of a prior art 
connector taken on the line A- A of Figure 3, with an 
enlarged circled portion showing a prior art latch. 

Figure 4 is a group of graphs, 4a, 4b, and 4c which 
represent the forces involved in making a connection. 

Figure 4a is a graph of the force necessary to 
overcome resistance in making the connection of the prior 
art. 

Figure 4b is a graph of the force necessary to 
overcome resistance in making the connection of the 
invention. 

Figure 4c is a graph of the forces represented in 4a 
and 4b, overlapped. 


DESCRIPTI ON OF THE PREFERRED EMBODIMENT 
The Prior Art 

U.S. Patent 5,839,246, incorporated herein by 
reference, is representative of the prior art connection 


which is i„p rov e d by this invention. The ejection itself, 
and the method of making such connection, is set forth in 
detail in the '246 patent. 

in the present drawings, a connection of the invention 
as shown in rigures 1. la , wlth the inprovemeBt of the 
invention shown more clearly in Figure 2 and 2a !n the 
present connection, main bean, 20, shown in cross section, 
-tends longitudinally ia a ceiling grid. Identical 
Rector* 21 and 22 have been stabbed through a slot 23 in 
» the web 25 of the main beam 20 and interconnect. The 
connectors 21 and 22 are connected respectively to cross 
beams 26 and 27 by rivets at 28. 

to the connection, the following occurs - 

(1) Stabbing end 30 of connector 21 engages detent 31 
to form a connector-to-connector connection, as does 

SS d xi*toJ l C a°t2£f B C a n r 22 en ^ e de tent 33/ 

wcKmg latches 40 on connector 21 and connector 

22 are In an unf lexed position; 

(3) Backstops 35 and 36 on connectors 21 and 22 secure 

the ^ 30 "» d 32 *» the connector-to-connector lock; 
and 

(4) Connectors 21 and 22 are kept laterally and 
vertxcally constrained within slot 23 by the cross 
sectional configuration of the connectors, as well 

25 known in the art. 

*he general configuration so far described conforms to 
the prior art. 

in making the connection shown in P isrures x and la, 

o col , Cit8d Patent8 ' 8 £irSt COn » ect -' ^ther 

sZT. 21 ° r b ° th bein9 id8ntiCa1 ' i- * or 

stabbed through the slot 23 in the prior art manner. Xn 
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this explanation, it will assume connector 21 is first 
thrust through the slot. 

Locking latch 40 contacts, side "of slot 23 and is 
flexed enough to allow the latch 40 to pass through slot 23 

5 and reflex hack to a rest position, in a one way movement. 
In this position, the first connector 21 through the slot 
is retained within the Slot 23. 

The second connector 22 is then thrus t through the 
slot 23 along side the first connector 21 through the slot 

10 23. Again, locking latch 40 contacts side of slot 23, but 
now there is less room in the slot because a connector has 
already been inserted. The second connector 22 into the 
slot, as it is thrust through the slot 23, flexes the latch 
40 toward a closed position, until the latch passes through 

15 the slot after which it flexes open to a rest position. The 
connectors 21 and 22 also form a connector-to-connector 
lock at this point, as seen in Figure 1, wherein the 
detents 31 and 33 and the beam ends 30 and 32 have flexed 
and then reflexed into a locked position, at rest. 

20 In these stab- in connections, as the second connector 

into the slot, for instance connector 22, travels through 
the slot 23 to a seated position, after the first connector 
21 into the slot has been inserted, the following occurs: 


(i) 


The second connector 22 is. adjusted vertically 
within the slot 23. 


25 


(2) 


The second connector 22 is forced laterally by a 
side of the slot 23 against the first connector 


21. 


(3) 


The locking latch 40 on the second connector 22 
is flexed toward a closed position by a side of 
the slot 23 until the latch 40 passes through the 


30 
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slot 23, and then it springs open to a rest 
position as seen for instance in Figure 1. 
(4) The locking detents 31 and 33 and connector ends 
30 and 32 on the first and second connectors 21 
5 and 22 are flexed apart as they contact one 

another, and then reflexed into a locking 
position. 

In the prior art, 11) through <4) above overlapped or 
occurred virtually simultaneously, so that the force and 

10 work required to complete a connection 10 was not only the 
sum of the forces necessary to overcome the sum of the 
individual resistances created by (1) , (2), (3) and (4) 
referred to immediately above, but also the force and work 
to overcome the friction created when forces (1), (2), (3) 

15 and (4) overlapped, or occurred simultaneously. These 
frictional resistances included: 

a. The friction between the latch 40 on the 
second connector 22 and the side of the slot 
23 as the second connector 22 was being 

20 positioned vertically in the slot 23 . 

b. The friction laterally between the base of 
the connectors 21 and 22. 

c. The friction between the top or bottom of 
the second connector 22 and the top or 

25 bottom of the slot 23 as the second 

connector 22 was being positioned vertically 
within the slot 23. 

d. The friction between the detents 31 and 33 
and ends 30 and 32 on the first connector 21 

30 into the slot and second connector 22 into 

the slot 23 as the second connector 22 was 
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being vertically positioned within the slot 

23. 


5 


In the prior art, in an attempt to reduce the total 
force and work required, the taper 37 or slope on the 
leading edge of a prior art connector 15, as seen in Figure 
3, was made at a gradual incline, so the frictional forces 
could be spread throughout the length of the insertion, as 
the second connector into the slot 23 was being adjusted 
vertically. 


10 


The Present Improvement 


The present improvement reduces substantially the 
force necessary to overcome the resistance from the 
frictions (a) , (b) , (c> and (d) above and the forces 
necessary in (3) above to flex the locking latch 40 of the 

15 invention toward a closed position, and in (4) above to 
flex the detents 31 and 33 and ends 30 and 32 relative to 
one another to create the connector -to -connector interlock. 

As in the prior art, in the present improvement the 
cantilevered leaf spring latch 40 continues to be formed, 

20 as by punching, from the connector base 39, as seen, for 
instance, in Figures 2 and 2a. The latch of the prior art, 
designated 10 as seen in Figures 3 and 3a, is in the form 
of a straight lever 11, pivoted at 12. It forms an acute 
sharp angle with the base 13 of prior art connector 15. 

25 In the improvement of the invention, the latch of the 

invention 40, as seen in Figures 2 and 2a, herein, is 
formed from the base 41 with a radius 42, for instance .04 
inches, before extending in straight lever fashion. The 
straight portion 43 of the latch of the invention 40 forms 

30 an angle A of about 42° with the base 41 . Such a curve in 
locking latch 40 increases the distance 46 the second 
connector 21 or 22 f enters into the slot 23 before it 
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contacts the side of the slot 23 at 47 to create a 
resistance from such latch of the invention 40 against the 
side of the slot 23. Such a curved locking latch of the 
invention 40 also reduces the distance 48 the latch of the 
5 invention 40 is in contact with the side of the slot 23 as 
it is being flexed toward a closed position as it passes 
through the slot 23, since it contacts the latch 40 closer 
to the end of the latch than does prior art straight latch 
10. 

10 With reference to the orientation of the locking latch 

40 as shown in Figure 2a, the vertical distance 101 between 
the end of the straight portion 43 and the base 51 is about 
0.12". The horizontal distance 102 between the end of the 
straight portion 43 and the edge 103 of the stabbing end 30 

15 is about 0.24\ The horizontal distance 104 between the 
radius 42 and the edge 103 of the stabbing end 30 is about 
0.11". The connector has a flange 105 with a straight edge 
portion 106. The vertical distance 107 between the base 51 
and the straight edge portion is about 0.05". 

20 Further, the first contact of the latch of the 

invention 40 with the side of the slot 23 is further out 
from the point 51 of the latch of the invention 40 where it 
is joined to on the base 41, since part of the curved part 
of the latch of the invention 40 extends in the plane of 

25 the base 41 and is not exposed to contact by the side of 
the slot 23. Point 51 is the cutting start and the bending 
start of the latch of the invention 40 as seen in Figure 
2a. 

Thus, the force exerted by the side of the slot 23 as 
the latch of the invention 40 passes through the slot is 
applied further from the pivot point 51 than in the prior 
art, thus requiring less force to pivot the latch of the 


30 
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invention 40, than in the prior art straight lever latch 
10, since the force has a greater lever arm in the latch of 
the invention 40 when it meets the side of slot 23 as it is 
thrust into the connection. 

Thus, less force over a shorter distance is required 
to collapse the latch of the invention 40 than was required 
to collapse latch 10 in the prior art. This results in 
substantially less work that has to be done to make a 
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connection. This beneficial effect in one connection, is 
multiplied by the many connections required in forming a 
ceiling grid for a suspended ceiling. 

In the connection improved by the present invention, 
5 during the time the connector is being inserted, it is 
necessary to adjust the connector vertically, so that when 
fully inserted, the connector fits vertically into the slot 
23, 

Since the force necessary to collapse the latch 10 of 

io the prior art was substantial! and arose near the leading 
edge of the connector, the taper that guided the connector 
vertically to its fully seated position so that the 
connector was in place vertically when fully inserted, was 
gradual, to limit the added resistance at any one point in 

15 the insertion. 

Thus, even when the connector-to-connector interlock 
was being created, wherein the detents were flexing, the 
connector was still being adjusted vertically, in view of 
such necessity to make the taper gradual rather than 

20 abrupt, thereby creating still more resistance. 

In the present invention, the taper 38 at the leading 
edge of the connector 21 , 22 is made relatively abrupt, at 
a steeper angle, so that a relative immediate adjustment is 
made vertically to the connector as it is being inserted 

25 into the slot 23. Even though a more steep, immediate 
adjustment would normally rec[uire a greater insertion force 
than that of a gradual insertion, there is less, rather 
than more force required. This reduction in force is 
obtained by the delayed contact of the locking latch of the 

30 invention 40 with the side of slot 23, since there is 
virtually no drag or resistance from the locking latch of 
the invention 40. 
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There is a further benefit that is achieved by early 
vertical positioning of the connector within the slot 23 
during insertion. As the detents 31 and 33, and the ends 30 
and 32 of the first and second connectors of the invention 
20 and 21 come into contact, the detents and ends are at a 
position relative to one another, vertically, where there 
is least resistance to flexing of these elements laterally 
into the locking position. Whereas in the prior art, 
contact was made between detents and ends, and force was 
exerted between these elements, off-center from their most 
flexible position, the force required to flex the detents 
and ends, was again substantial. 

Figures 3 and 3a show a prior art connector, while 
Figures 2 and 2a show a connector with the improvement of 
« the invention. 

As seen in Figures 3 and 3a, prior art latch 10 in the 
form of straight lever 11, is pivoted at an acute angle to 
base 13 of a prior art connector 15. Dotted line 17 
represents, in the enlarged portion, the side of slot 23 as 
the connector 15 of the prior art is inserted into the slot 
23. The prior art connector 15 travels the distance at 16 
before it encounters the side of the slot at 19. which is 
at a distance 18 from the end of the prior art latch 10. 

In Pigures 2 and 2a, there is shown the connector of 
the invention 22, which is identical to the connector of 
the invention 21, with the latch of the invention 40. 
Again, as in Figure 3a. dotted line 17 in the enlarged 
portion, represents the side of slot 23 as the connector 22 
is inserted into the slot 23. The connector 22 travels the 
distance 46 before it encounters the side of the slot 23 at 
47. This is a distance 48 from the end of the latch of the 
invention 40. 


20 
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The benefits of the present improvement over the prior 
art are shown graphically in Figures 4a , 4b and 4c. 

Figure 4, including 4a f 4b, and 4c, shows the 
resistances encountered in a prior art connection compared 
5 to the forces encountered in a connection with the improved 
connector of the invention. 

In the prior art, the line from 80 to 81 represents 
the resistance encountered during the initial insertion of 
the second connector into the slot, while the latch 10 is 
10 being flexed from its initial contact with the side of the 
slot 23, until the resistance reaches its highest at about 
27 pounds at point 81. 

The contact of the straight lever 11 of prior art 
latch 10 is relatively close to the pivot 12 during this 
15 travel. At 81, there is a drop off in resistance during 
travel to point 82 to about 10 pounds. The straight lever 
latch 10 of the prior art during this drop off, contacts 
the side of the slot 23 further out along its straight 
lever 11, as it travels through the slot 23, so less force 
20 is necessary, since the lever arm is longer than at the 
initial contact. 

At 82 there is a rise again in resistance due to the 
flexing of the detents 31 and 33 and connector ends 30 and 
32 while they are forming a connector-to-connector lock. 
25 The resistance rises to point 83 at which point the 
connector-to-connector lock is completed, and all elements - 
have reflexed to a rest position with no further resistance 
or movement occurring. 

The forces required to overcome the resistance 
30 encountered in making a connection with the improvement of 
the invention is shown graphically in Figure 4b* The same 
movement of the second connector 2£ into the slot 23, 

13 
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having the latch of the invention 40, is shown, as was 
shown with the prior art connector, in Figure 4a. Initial 
contact with the side of the slot 23 occurs at 90 and rises 
to 91 where there id a resistance of about 14 pounds. There 
s is a very slight drop off in resistance as the latch of the 
invention 40 passes through the slot. The resistance then 
rises to point 93 at about 16 pounds while the connector- 
to-connector lock is being formed as the detents 31 and 33 
and connector ends 30 and 32 are flexing, after which there 
10 is a drop off at point 94, where all resistance ends after 
the connector- to- connector lock is formed; 

The force necessary, and the distance over which the 

force must be applied, is obviously remarkably less, in 
making the connection, with the present improvement in the 
15 connector. 

Figure 4c overlaps the charts of Figures 4a and 4b, 
with the locked position of the prior art connection, and 
the connection of the invention as an overlapped common 
point along the horizontal axis at 96,. AX in the chart 

20 represent the distance of the delay in contact between the 
prior art latch 15, and the latch of the invention 40, with 
the side 17 of the slot 23, as the second connector into 
the slot is being inserted. Again, Figure 4c, in chart 
form, represents the substantial reduction in force, and 

25 work necessary to make the present connection, over that to 
make the prior art, connection. 
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WHAT WE CLAIM IS: 


1. A connector that is stabbed through a slot in .a main 
beam in a suspended ceiling grid to lock with an opposing 
identical connector already in the slot, and that has a 
cantilevered locking latch integral with and pivoted from a 
base in the connector; 

wherein the locking latch is pivoted from the base in 
an arc. 

2. The connector of claim 1, wherein the arc forms a 
radius of about .04 inches. 

3. The connector of claim 1 or 2, wherein the latch has a 
straight portion extending from the radius, a stabbing end, 
and a flange with a straight edge portion, the latch being 
constructed substantially in accordance with Figure 2a 
wherein the angle between the straight portion and the base 
is about 42°, the vertical distance between the end of the 
straight portion and the base is about 0.12", the 
horizontal distance between the end of the straight portion 
and the stabbing end is about 0.24°, the horizontal 
distance between the radius and the stabbing end is 'about 
0.11 n , and the vertical distance from the base to the 
straight edge portion of the flange is about 0.05". 

\. 

4. The connector of any one of claims 1 to 3, wherein 
pivoting the locking latch from the base in an arc provides 
a delay in contact between the side of the slot and the 
locking latch, during which delay a taper on the connector 
being stabbed through the slot positions the connector 
vertically within the slot, more guickly than without the 
delay. 
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5. The connector of any one of claims 1 to 4, wherein 
pivoting the locking latch from the base in an arc provides 
a delay in contact between the side of the slot and the 
locking latch, so that a greater lever arm is created to 

5 flex the locking latch as it is stabbed through the slot 
than would be created without the delay. 

6. The connector of any one of claims 1 to 5,. wherein 
pivoting the locking latch from the base in an arc provides 

10 a delay in contact between the side of the slot and the 
locking latch, during which delay the lateral friction 
created between the connector already in the slot, and the 
connector that is being stabbed through the slot, is 
substantially reduced from said lateral friction created 

15 without the delay. 

7. The connector of any one of claims 1 to 6, wherein 
pivoting the locking latch from the base in an arc provides 
a delay in contact between the side of the slot and the 

20 locking latch, so that during the delay the connector being 
stabbed through the slot can be adjusted vertically to a 
position where it locks with the connector already in the 
slot. 

25 8. The connector of any one of claims 1 to 7, wherein 
substantially less force over a shorter distance is 
required to pivot the locking latch from the base in an 
arc, to lock the connectors to each other and to the main 
beam, than is required without pivoting the locking latch 

30 from the base in an arc. 
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9. A connector as claimed in claim 1 and substantially as 
herein described with reference to any embodiment 
disclosed. 


10. A connector substantially as herein described with 
reference to any embodiment shown in Figure 1-Figure 2b of 
the accompanying drawings. 
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